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[57] ABSTRACT 

Sludge which is supplied from an untreated sludge tank 3 
and diluting water from a diluting water supply facility 14 is 
charged into a continuous kneading mixer 12 for diluting the 
sludge to make the speci?c weight of the sludge 1.15 to 1.35. 
The diluted sludge is supplied to a dehydrating machine 25 
in accordance with the capacity of the used dehydrating 
machine 25. The diluted sludge is ?rstly added with an 
inorganic ?occulating agent G and is mixed in a ?rst blender 
24A and is then added with a high molecular ?occulating 
agent G2 and is mixed in a second blender 24B. Thereafter, 
the sludge is supplied to a belt press dehydrating machine 25 
in which it is subjected to a dehydrating treatment. 

11 Claims, 15 Drawing Sheets 
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PROCESS FOR TREATING SLUDGE AND 
SYSTEM FOR THE SAlVIE 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to a process for stably 

treating sludge which is generated from a ground improving 
working site and a system for the same. 

(b) Description of the Related Art 
Sludge such as cement or bentonite sludge which is 

discharged from a ground improvement working site con 
tains much cement. Accordingly, it is necessary to treat the 
sludge as industrial waste. In a construction site where wide 
yards can be provided, a pit which will contain the sludge is 
bored and the sludge is sun-dried and is transported. In 
practice, it is di?icult to provide a wide drying yard. Most of 
the generated sludge (more than 90%) is transported to a 
?nal treating site by a vacuum car or sludge transporting 
dump car without any treatment and is processed, for 
example, by sun drying by specialists. 
On the other hand, in usual dam sites or slurry shield 

boring sites, the sludge treatment is conducted by prelimi 
narily removing suspended materials having large grain 
sizes and high speci?c weights from the slurry in a sand‘ 
sedimentation pond or by means of liquid cyclone or mud 
screen and then by ?occulating ?ner particles which have 
passed the screen with a ?occulant. The ?occulated and 
sedimented sludge contains much water and thus can not be 
transported by a dump car or can not be buried for disposal. 
Accordingly, the sludge is dehydrated by sun-drying or by 
means of dehydrating machine and thereafter transported for 
disposal. 

If supernatant water in which suspended material is 
?occulated and sedimented has a ph which falls within a 
range of regulation (usually less than 5.8 and higher than 
8.6), it is pH adjusted with a neutralizing agent and then 
discharged or reused. 
The dehydrating treatment may include vacuum dehydra 

tion by means of belt ?lter, oliver ?lter and the like; 
centrifugal dehydration by means of centrifugal dehydrating 
machine; pressurizing dehydration by means of ?lter press, 
belt press and the like; granulation dehydration by means of 
granulation dehydrating machine. Many ?lter presses having 
a high dehydrating capacity are used because the size of the 
machine is small and is easy to handle and to transport. 

It has become more dif?cult to provide disposal sites for 
industrial waste, since they have to be provided in more 
remote areas in order to avoid pollution problems. The 
sludge generated from a ground improvement working 
should be reduced in volume by ?occulation and dehydra 
tion in order to reduce cost. The sludge generated by jetting 
and agitating, such as the so called 016 (column jet) 
method, JSG method, etc. among various ground improve 
ment working methods, contains much cement or bentonite, 
and has a relatively high speci?c weight due to mixing with 
?ne soil particles in association with jetting and agitation, 
such as a speci?c weight of about 1.35 to 1.50 as shown in 
FIGS. 14 and 15 (FIGS. 14 and 15 show the speci?c weight 
of cohesive and sand soils, respectively), and may have 
~{=1.60 for speci?c soil species. Such sludge exhibits a 
number of problems in sludge treatment. 

Disposal of the sludge is regulated so that the disposed 
sludge has a water content of 85% or less. If dehydrated 
‘cakes have a water content of about 50% or more, on 
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2 
transportation by dump cars the cakes readily become slurry 
for an extended period of transportation. 

Unless the dehydrated cakes have a water content less 
than the above mentioned value, transportation is di?icult. A 
stable dehydrating capacity is one of the most essential 
requirements for the sludge treatment. 

However, even if the cement or bentonite sludge which is 
generated from a ground improvement working site is 
continuously treated by adding a ?occulant and by dehy 
drating it by means of a dehydrating machine, clogging of 
?lter fabric which is used in a ?lter press or belt press may 
occur due to the fact that the untreated sludge has relatively 
high varying speci?c weight and that an insufficient or 
excessive amount of ?occulant may be added. This invites 
lowering the treating capacity. 

Conventional sludge treatment is carried out by means of 
a sludge treating machine installed in the site and manually 
operated. Operation and maintenance cost is very high. 
Automation of the treatment and reduction in the operating 
cost by reduction in volume of sludge are desired. 

SUMMARY OF THE INVENTION 

It is, therefore, a main object of the present invention to 
provide a process and system for treating sludge which 
automatically supplies the sludge having a given speci?c 
weight according to the capacity of a dehydrating machine 
even if there are variations in the speci?c weight of untreated 
sludge and which provides a stable dehydrating capacity for 
an extended period of time by addition of an appropriate 
amount of the ?occulant and reduces the cost by increasing 
the e?iciency of operation and decreasing the volume of the 
sludge. - 

In order to accomplish the above mentioned object of the 
present invention, there is provided a process for treating 
sludge comprising the steps of diluting sludge generated 
from a ground improvement working site with water based 
upon the measured speci?c weight of the untreated sludge so 
that the speci?c weight of the diluted sludge falls in the 
range of 1.15 to 1.35, ?occulating the diluted sludge by 
adding a ?occulating agent, and dehydrating the sludge by 
means of mechanical dehydrating machine. The amount of 
the ?occulating agent to be added is controlled in accor 
dance with a predetermined relation between the speci?c 
weight and the amount of the ?occulating agent to be added. 
A system for treating sludge of the present invention 

comprises an untreated sludge container for containing 
sludge which is generated from a ground improvement 
working site, means for supplying water for diluting the 
sludge, means for admitting the sludge from said container 
and the diluting water from diluting water supplying means 
to dilute the sludge and to supply said diluted sludge to 
dehydrating means according to the capacity thereof, means 
for adding a ?occulating agent to the diluted sludge supplied 
to said dehydrating means, means for mechanically dehy 
drating diluted sludge containing the ?occulating agent, 
means for controlling the amounts of the sludge and the 
diluting water to be supplied to said sludge diluting means 
so that the diluted sludge has a speci?c weight of 1.15 to 
1.35, and means for controlling the amount of the ?occu 
lating agent to be added to the diluted sludge. 

In accordance with the present invention, the speci?c 
weight of the sludge to be treated is adjusted to fall in the 
range of 1.15 to 1.35 in a preliminary treatment stage prior 
to ?occulating and dehydrating stages. Accordingly, clog 
ging of the ?lter fabric is suppressed at the subsequent 
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dehydrating step. The most ef?cient and stable dehydrating 
performance of the dehydrating machine can be assured for 
an extended period of time. Insu?icient addition of the 
?occulant provides incomplete formation of ?oc, resulting 
in deposition of un?occulated sludge on the ?lter fabric on 
squeezing. Excessive addition of ?occulant provides forma 
tion of cohesive ?oc and results in deposition of excessive 
?occulant on the ?lter fabric causing the ?lter fabric to clog. 
Operation of the dehydrating machine may be interrupted. In 
contrast, a stable dehydration performance can be assured 
for an extended period of time by controlling the amount of 
?occulant to be added according to a predetermined relation 
between the speci?c weight of the sludge and the amount of 
the ?occulant to be added. 

The above mentioned adjustment of the speci?c weight of 
the sludge is preferably carried out based upon the density 
of the sludge which is supplied to a continuous mixer. The 
sludge can be quickly supplied to the dehydrating machine 
according to the dehydrating capacity thereof, resulting an 
increase in ei?ciency of operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a sludge treating system of 
the present invention; 

FIG. 2 is a graph showing the relation between the 
sludge’s speci?c weight and the amount of the high molecu 
lar ?occulating agent (?occulant) in Example 1; 

FIG. 3 is a graph showing the relation between the 
sludge’s speci?c weight and the amount of the inorganic 
?occulating agent in Example 1; 

FIG. 4 is a schematic view showing the steps of an 
experiment in Example 3; ’ 

FIG. 5 is a graph showing the relation between ?ltering 
period of time and the amount of the Nutsche ?ltered water 
from Sample 1 in Example 3; 

FIG. 6 is a graph showing the relation between ?ltering 
period of time and the amount of the Nutsche ?ltered water 
from Sample 2 in Example 3; 

FIG. 7 is a graph showing the relation between the ratio 
of added anionic high molecular ?occulating agent per SS 
and the ?ltered water per SS and the ?ltered water amount 
for 60 seconds in Example 3; 

FIG. 8 is a graph showing the relation between the 
speci?c weight of the sludge and the necessary amount of 
the anionic high molecular ?occulating agent in Example 3; 

FIG. 9 is a graph showing the squeeze pressure and the 
water content of the cake in Example 3; 

FIG. 10 is a graph showing the relation between the 
squeeze period of time and the water content of the cake in 
Example 3; 

FIG. 11 is a graph showing the relation between the 
squeeze pressure and the ?ltering rate in Example 3; 

FIG. 12 is a graph showing the relation between the 
squeeze period of time and the ?ltering rate in Example 3; 

FIG. 13 is a graph showing the relation between the rate 
of added anionic high molecular ?occulating agent per SS 
and the ?ltering rate; 

FIG. 14 is a graph showing the distribution of the speci?c 
weight of the sludge in case of cohesive soil; and 

FIG. 15 is a graph showing the distribution of the speci?c 
weight of the sludge in case of sand soil. 
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4 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Now, the present invention will be described in more 
detail by way of an embodiment with reference to drawings. 

Referring now to FIG. 1, untreated sludge S, such as slime 
generated by a ground improving method using jetting and 
agitating method, such as C-JG or JSG method is initially 
subjected to grain size classi?cation by means of mud screen 
2. Sands and gravel having a grain size larger than 2 mm are 
removed from the sludge to be treated by means of screen 
2a. The sludge which has passed through the screen 2a is 
temporarily reserved in an untreated sludge tank 3. 

Level gauges 5A, and 5B, feed pumps 4A and 4B and a 
speci?c weight meter 6 are disposed within the untreated 
sludge tank 3. The measurements of these measuring devices 
are fed to a control unit 8. 

The speci?c weight of the untreated sludge S usually 
ranges from 1.35 to 1.50 as shown in FIGS. 14 and 15 and 
may assume about 1.6 depending upon the sort of the 
ground. The untreated sludge may cause clogging in subse 
quent dehydration treatment, resulting in an interruption of 
the operation. 

In order to prevent this, the speci?c weight of the sludge 
is adjusted so that it is within the range of 1.15 to 1.35 by 
adding the sludge with water based upon the data shown in 
the graph of the sludge speci?c weight distribution and the 
amount of ?occulating agent (?occulant) is controlled to an 
optimum value depending upon the speci?c weight of the 
sludge. 

Accordingly, the feed pump 4 is driven in accordance with 
an instruction from the control unit 8 for feeding the sludge 
in the tank 3 to a continuous kneading mixer 12. The amount 
of the sludge to be added to the mixer 12 is measured by a 
load cell 19 and the amount of the supplied sludge is 
measured by a ?ow meter 7. The amount of the sludge 
supplied to the mixer 12 is controlled in such a manner that 
the sludge will not over?ow the mixer 12. The feed pump 4B 
is adapted to circulate the sludge through a density meter 6 
disposed within the untreated sludge tank 3 and to perform 
agitation of the reserved sludge by jetting some of the fed 
sludge into the tank 3. The level of the sludge in the tank 3 
is measured by the level gauges 5A and 5B. A signal 
representative of the level is fed to the control unit 8 to 
control the level. Reference numerals 9 to 11 denote invert 
ers for controlling the pumps; 57 denotes a 2-pen recorder; 
54 an indicator of the ?ow meter 7. 

Supply of diluting water to the continuous kneading mixer 
12 is controlled by the control unit 8 based upon the result 
of the measuring of the speci?c weight of the sludge in the 
tank 3 so that the speci?c weight of the treated sludge falls 
within the range of 1.15 to 1.35 (preferably within the range 
of 1.20 to 1.33 if transportability of the sludge in sludge 
treatment line, mixing ability with ?occulating agent and 
e?iciency of dehydration, etc: are considered as important 
factors). Since presetting of an excessively high dilution 
ratio may invite a decrease in treatment efficiency, it is 
necessary to con?rm the speci?c weight of the untreated 
sludge and to determine a preferable dilution ratio by 
considering all conditions depending upon the con?rmed 
speci?c weight. 

Supply of the dilution water is controlled by a ?ow 
regulating valve provided for the mixer 12 in accordance 
with an instruction from the control unit 8 at the beginning 
of the treatment. After a given amount of water has been 
supplied to the mixer 12, in normal operation, diluting water 
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is supplied from a separated water tank 26 in which water 
which is separated from a dehydrating machine is reserved. 
Control of the optimum amount of of dilution water to be 
added on normal operation is conducted by means of ?ow 
regulating valve 17 in response to a ?ow signal from a ?ow 
meter 18 disposed along the length of a supply line. 

In order to adjust the speci?c weight, the amount of 
diluting water may be changed relative to the supplied 
sludge and vice versa. Supply of diluting water and sludge 
may be conducted continuously or discontinuously. 
The sludge and the diluting water is charged into the 

continuous kneading mixer 12 and mixed and kneaded with 
each other by the above mentioned method. Now, the 
continuous kneading mixer 12 will be described in detail. 
The mixer 12 includes a disc casing 12A which is commu 
nicated with the inside of the mixer at the lower portion 
thereof, a rotary disc in the inside of the disc casing 12A, a 
return pipe 12A and a discharge pipe 12C, and operation 
valves 13a and 13b which are provided in the return pipe 
12A and the discharge pipe 12C, respectively. If the opera 
tion is conducted while the operation valve 13b is closed and 
the operation valve 13a is opened, the sludge in the mixer 12 
is continuously circulated via the return pipe 12B so that it 
is agitated and mixed and a given amount of sludge can 
continuously or discontinuously be fed from the discharge 
pipe 12C. A speci?c weight meter may be provided at the 
exit of the mixer 12 if necessary. 
The sludge pumped via the discharge pipe 12C is supplied 

to a next dehydrating treatment stage. The amount of the 
supplied sludge is measured by a ?ow meter 20 provided on 
the intermediate position of the discharge pipe 12C. The 
pumped sludge is supplied to a continuous dehydrating 
machine such as a belt press 25 after passing through a 
metering tank 23, a ?rst blender 24A and a second blender 
which promote ?occulation. Some of the sludge supplied 
from the mixer 12 is fed to the belt press 25 at a given supply 
amount per unit time and excess sludge is returned to the 
mud screen 2 from the metering tank 12 under control of a 
controller 22. The amount of the returned sludge is measured 
by the ?ow meter 21. The diiference between the amount of 
the returned sludge and the amount of the sludge measured 
by the ?ow meter 20 disposed in the main supply line is 
recorded on a three-pen recorder 57 and displayed on a 
display 53 as the amount of the sludge supplied to the belt 
press 25. 
The sludge is added at the entrance of the upstream ?rst 

blender 24A with an inorganic ?occulating agent G1 sup 
plied from an inorganic ?occulating tank 41 and they are 
mixed with each other in the ?rst blender 24A and the 
mixture is added with an anionic high molecular ?occulating 
agent G2 at the entrance of the second blender 24B and is 
mixed therein and the mixture is then supplied to the belt 
press 25. 
The inorganic ?occulating agent G1 is reserved in the 

inorganic ?occulation tank 41 and the residual amount 
thereof is monitored by a level gauge 42. The agent G1 is 
continuously fed to the entrance of the ?rst blender 24A by 
means of a feeding pump 43 at a constant ?ow rate. The ?ow 
rate of the inorganic ?occulation agent G1 is measured by a 
?ow meter 49. 

On the other hand, stock solution of the anionic high 
molecular ?occulating agent G2 reserved in a ?occulation 
stock solution tank 30 is pumped to a ?occulating agent 
diluting tank 33 by a pump 32 which is driven in response 
to a level signal from the level gauge 31. Diluting water is 
charged into the ?occulating agent diluting tank 33 having 
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6 
an agitator via the ?ow regulating valve 16 so that the stock 
solution is diluted to a diluting ratio of about 1/ 10 to l/400 
relative to the diluting water. 

Control of the amount of the supplied high molecular 
?occulating agent G2 is conducted by measuring the amount 
of the ?occulating agent tank 33 and the ?occulating agent 
tank 39 by means of level gauges 34, 35 and 36 disposed 
therein and energization of the pump 37 and the addition 
amount of the diluting water by the ?ow regulating valve 16 
is controlled by the control unit 37 to provide the above 
mentioned diluting ratio of the high molecular ?occulating 
agent. The diluted high molecular ?occulating agent G2 is 
reserved in the anionic high molecular ?occulating agent 
tank 39 via the operation valve 38 under control of the 
control unit 37 and is continuously fed to the entrance of the 
second blender 24B by means of feeding pump 40 at a 
constant ?ow rate. The amount of the supplied high molecu 
lar ?occulating agent G2 is measured by a ?ow meter 46. 
Control of the supply of the inorganic ?occulating agent G1 
and the high molecular ?occulating agent G2 is conducted 
by controlling the rotational speeds of the feeding pumps 43 
and 40 via inverters 47 and 48, respectively under control of 
the control unit 22. The addition ratio of the ?occulating 
agent is preset by presetting devices 60 and 61. 
The relation between the speci?c weight and the appro 

priate amount of the ?occulating agent to be added is 
preliminarily determined and the amount of the ?occulation 
agent to be added is controlled so that the amount of the 
?occulating agent which is appropriate to the current spe 
ci?c weight of the sludge is added. Very excellent ?oc can 
be formed by adding and mixing the ?rst inorganic ?occu 
lating agent to and with untreated sludge containing much 
clay and silt at a ratio of 3000 to 9000 g/cm3 and then by 
adding and the anionic high molecular ?occulating agent at 
a ratio of 500 to 1500 g/cm3 although the addition ratio 
varies with the properties of the sludge. Addition of single 
high molecular ?occulating agent G2 enables excellent ?oc 
to be formed. We have con?rmed that combined use of the 
inorganic and anionic high molecular ?occulating agents is 
most suitable for the treatment of such sludge. 
A setting agent may be added according to needs if the 

strength of the resultant dehydrated cake which is obtained 
by dehydration of the sludge is insu?icient. The setting agent 
may include cement, cement containing setting agent, gyp 
sum, lime, earth improving high molecular composite mate 
rials which have been developed recently and the like. 

Solid-liquid separation of the sludge is carried out in the 
dehydrating machine 25. The dehydrating machine 25 uses 
?lter fabric and exhibits best dehydrating performances due 
to the fact that the speci?c weight of the sludge has been 
adjusted by the preliminary treatment of the sludge. The 
machine 25 may include ?lter press, vacuum dehydration 
machine, belt press and the like. Since the ?lter press is 
operated on a batch basis, the fed sludge is supplied for each 
squeeze. Since the vacuum dehydrating machine and the belt 
press are operated on a continuous basis, the sludge is 
continuously supplied thereto. The dehydrated cakes which 
are generated by the dehydrating machine 25 are loaded on 
a ?at dump 52 for transportation. The amount of the sludge 
supplied to the dehydrating machine 25 depends upon the 
capacity of the dehydrating machine, preferably may be the 
maximum dehydration capacity (5%) which is determined 
by the sludge speci?c weight. 
The separated water which has been separated by the 

dehydrating machine 25 is reserved in the separated water 
tank 26 and some of the separated water in the tank 26 is 
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charged into the continuous kneading mixer 12 by the pump 
27 for diluting the sludge. Prior to initiating the sludge 
treatment, water is supplied to the separated water tank 26 
via the operation valve 15 to ?ll the tank 26 with water. 
0n the other hand, excess separated water tank 26 is 

discharged to a sewage. If the separated water is separated 
from the alkaline sludge which contains much cement milk, 
a neutralization treatment is necessary prior to sewage. At 
this end, the separated water is fed to a pH adjusting machine 
50in which it is added with water and is mixed with diluted 
sulfuric acid and the like for neutralization treatment and 
then discharged to sewage. 
The separated water tank 26 is partitioned into a ?ltrate 

settling zone A and a separation clari?cation zone B by a 
partition wall 58. The separated water from the belt press 25 
is temporarily charged into the ?ltrate settling zone A. The 
sludge settles on the bottom of the ?ltrate settling zone A. 
Supernant water over ?ows over the partition wall 58 into 
the separation clari?cation zone B. When the sludge which 
settles in the settling zone A reaches the level which is 
monitored by the level gauge 45, it will be pumped to the 
untreated sludge tank 3 by a pump 44. The clari?ed water in 
the clari?cation zone B is fed to the belt press 25 by means 
of pump 57 and is used also as washing water. 

The present invention is preferably applicable to treat 
ments of sludge which is generated by various construction 
workings such as ground improving working, dredging, 
formation of cut-off wall in association with column con 
struction, formation of foundation structures such as under 
ground continuous walls and pipes and tunnel boring as well 
as the above mentioned jetting and agitating ground improv 
ing working such as C-JG working and JSG working. 

In accordance with the present invention, dehydrating 
treatment is carried out while the sludge’s speci?c weight is 
adjusted to not higher than 1.35. It is con?rmed that when 
the speci?c weight of the sludge exceeds 1.35, clogging of 
pumps on the suction side, adhesion of sludge and clogging 
of conveyor pipes and hoppers may occur although convey 
ance of the sludge by squeeze pump or snake pump is not 
impossible. As a result of this, treatment of the sludge is 
di?icult. In contrast to this, dehydrating treatment after the 
sludge has been preliminarily diluted in accordance with the 
present invention enhances conveyance and handling char 
acteristics. 

It is better to use the above mentioned continuous knead 
ing mixer (also referred to as colloid mixer) than mixers 
having general agitators for conducting dilution since it 
provides a more remarkable agitation dispersion effect and 
enables the sludge to be adjusted to a stable sludge content. 

Combination of the inorganic ?occulating agent and the 
high molecular ?occulating agent is excellent for ?occula 
tion of such sludge. 
The reasons for this are not known. However, it is deemed 

that the inorganic ?occulating agent forms ?oc to some 
extent and then the high molecular ?occulating agent will 
enlarge the resultant ?oc. Preferably the addition ratio of the 
inorganic ?occulating agent and the high molecular ?occu 
lating agent (particularly, anion agent) per sludge weight is 
3000 to 9000 g/m3 and 300 to 1500 g/m3 (more preferably, 
500 to 1100 g/m3), respectively. The high molecular ?oc 
culating agent is added for diluting the sludge to provide the 
above mentioned addition ratio. 

If the belt press is used, ?occulating e?cect can be deter 
mined by measuring the thickness of the ?oc in the gravity 
settling zone from the surface of the belt by means of sonic 
wave thickness gauge or by measuring the amount of leaked 
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8 
?oc from the side of the belt. 

It is preferable to achieve the two-stage ?occulation with 
blenders 24A and 24B as is done in the above mentioned 
system. It is possible to adopt an intermittent process in 
which the high molecular ?occulating agent is added after 
performing the ?rst ?occulation with the inorganic ?occu 
lating agent. However, it is preferable to conduct the con 
tinuous ?occulating treatment by two stage ?occulation if 
the whole treatment system is considered. It is preferable to 
subject the ?occulation treatment ?nished sludge to dehy 
dration by a dehydrating machine such as belt press without 
breaking the ?occulation state. At this end, the belt press 25 
is provided below the blender 24B in the foregoing embodi 
ment. 

EXAMPLE 1 

Bentonite sludge having a speci?c weight of 1.38 which 
was obtained from a ground improving working spot was 
added with diluting water to change its speci?c weight. The 
mixture was added with a high molecular ?occulating agent 
(polyacrylarnide partial hydrolyzate) having physical prop 
erties shown in Table l at various amounts. The mixed 
sludge is dehydrated with the belt ?lter. The water content 
and ?occulation state of the sludge is observed to determine 
the optimum amount of the added high molecular ?occu 
lating agent for the speci?c weight. A result of this is shown 
in FIG. 2. 

TABLE 1 

CONTENT POLYACRYLAMIDE 

ION ANIONIC 
ESTIMATED MOLECULAR 900 X 104 
WEIGHT 
COLOR MILK WHITE OR 

LIGHT YELLow RED 
SPECIFIC WEIGHT 106 TO 1.10 
VISCOSITY OF STOCK 700 TO 3000 
SOLUTION (CP) 
pH or 0.25% AQUEOUS 7.5 T0 9.0 
SOLUTION 
vIscosITY OF 0.25 AQUEOUS 200 TO 400 
SOLUTION (CP) 
APPLICABLE SOLUBLE 0.15 T0 0.5 
CONCENTRATION (%) 

It is understood from FIG. 2 that the optimum amount of 
the high molecular ?occulating agent to be added is propor 
tional to the speci?c weight of the sludge and can be thus 
uniquely determined in accordance with the speci?c weight 
of the sludge if it is known. 
As mentioned above, a graph representing the relation 

between the sludge’s speci?c weight and the optimum 
amount of the added ?occulating agent is preliminarily 
determined. The amount of the added ?occulating agent can 
be determined in accordance with a curve showing the 
relation between the sludge speci?c weight and the amount 
of the ?occulating agent amount for the practical sludge 
dehydrating treatment. 

EXAMPLE 2 

The optimum value of the ?occulating agent to be added 
was determined depending upon the speci?c weight of the 
sludge through the observation of ?occulating state. An 
experiment was conducted on clogging of the belt press on 
continuous operation basis. 

In this experiment, the sludge having a speci?c weight of 










